As one would expect, the chapter on calculators covers a little on each of logic design, simple arithmetic and logical unit organization, simple CPU organization, keyboard input, and display output. It also introduces read-only memory, programmable logic arrays, and microprogramming. It is a small defect in this sizable chapter that the definition of microprogramming given is too restrictive. (Chapter 10 gives a more general one.) The chapter ends with the detailed examination of the architecture of the HP-35 calculator. The importance of this chapter is stressed in the preface: "Since many different types of calculators are readily available for classroom work, the student can learn fnst-hand about such considerations as Polish notation versus algebraic entry, programming, keyboard and display I/O, and floatingqoint.arithmetic. The primary advantage of using calculators for this purpose is that the student can focus attention directly on the topics of importance, since he does not have to learn a great deal of subsidiary knowledge such as system software, job control, program syntax, and logging into a system." The chapter largely succeeds in preparing students to make a systematic and comprehensive study of various aspects of fullfledged computers.
One might then expect that each of the three following chapters be fully devoted to each of three major subsystems: CPU, memory and I/O. But the scope of Chapter 4 is broad. The chapter is condensed and stands nicely by itself. However, as a consequence of dividing chapters this way, there is an inevitable and substantial overlap between this chapter and Chapter 6. Moreover, as a whole it seems too abstract when it comes right after the fust three chapters. This problem would disappear if a laboratory session centered around the use of microprocessors were to be incorporated into the course.
The fust 10 sections (56 pages) of Chapter 5 provide a comprehensive coverage of memory components, and the last section (17 pages) discusses memory hierarchies and virtual memory systems. Although discussion on segmentation seems too light, the last section is an elegant one overall. For the content-addressable memory, only the definition is given. It might have been better if Sections 6, 7, and 10 (21 pages) covering physics and circuit technology (such as hysteresis loop, flip flop, bubble, etc.) had come earlier on-if not before Chapters 3 and 4.
Chapter 6 As mentioned before, textbooks covering this level of material and illuminating principles have long been sought. In this regard, Part I1 is the highHght of this book.
Chapter 7 contains a clear and systematic presentation of design principles and implementation techniques for stack computers. The chapter is highly condensed and yet comprehensive. Instead of describing a real but complex implementation such as the B6700, the chapter equips students with principles and leads them to come up with such implementations through a sequence of carefully prepared exercises.
Chapter 8 covers parallel computers. It provides a comprehensive treatment on single-instruction multiple-data stream (SIMD) computers (e.g., ILLIAC IV) and MIMD computers (e.g., Carnegie-Mellon University's multi-miniprocessor system). This chapter should be a big relief to the instructors who have had to collect a mass of articles to c o y this area. Programming aspects of these computers are elegantly covered. One suspects that the absence of any discussion on associative processing is one of those difficult compromises enforced by the page limitation of this book.
Chapter 9 is a lucid presentation of principles and practices of overlap and pipeline processing. The chapter employes a well-balanced mixture of conceptual views, quantitative analysis, implementation models, and real examples.
Chapter 10, which covers microprogramming and related subjects, stands nicely by itself. The fust four sections provide a clear introduction to the concept of microprogramming, but it might have been more appropriate to place them in Part I, substituting in their place expanded and more detailed versions of the sections on computer architecture using read/write control storage and the section on interpretation and directly executable language.
The last chapter neatly covers the broad subject of performance evaluation. It covers stochastic models and simulation models in a concise form. It also covers other evaluation techniques as well as measurement techniques. The models of multiprogramming. timesharing, and file drums illustrated in this chapter are reminders of the gap between Part I and Part 11. That is, there is no chapter covering basic operating system concepts. Chapters 7, 8, and 11 could be more effectively studied by students who have taken a course covering system programming and basic operating system concepts.
In summary, the timely appearance of this book is a truly fortunate event in the area of computer architecture. Chapters are generally comprehensive, and especially the ones in Part I1 are quite authoritative in their treatment. However, the common defects of edited books are visible in Part I. This book discusses some of the most important principles, and the future may bring textbooks of broader coverage. Authoring a book that illuminates principles of computer architecture involves the creation of a coherent text out of the material scattered throughout the vast amount of literature. The appearance of thii book marks a milestone in accomplishing that gigantic task. This reviewer recommends this book without any hesitation to the people in universities or industry who are motivated to study the principles of computer architecture.
Reprinted from Computer, December 1976.
Computer Communications-Paul E. Green and Robert W. Lucky The collection of papers is organized into four parts. Part I, the computer communications environment, discusses issues which innuence the technical design of computer communication systems, such as regulatory issues, the economics of tariffs, the need for security, and the need for availability. In Part II, the various components of a computer communications system are discussed: terminals, modems, line control procedures, m o r control, multiplexers, concentrators, and communications processors. Part III covers the trammission facilities: common carrier services, specialized common carriers in the US., and plans for data communications networks in foreign countries. Part 
IV
shows what happens when all the components are put together in total systems, both in terminal-tu-computer networks, and computer-tocomputer networks.
The editors have done an excellent job of assembling a collection of papers which present a perspective of the whole area involved in computer communications. None of the few books on the market present such an extensive coveraee of computer communications. This reprint book was used by this reviewer as one of the reference texts for a gaduate course on computer communications networks, and was found by the students to be the most useful text. The $9.95 (member and college price) for the paperback edition is hard to beat for 600 pages.
However The first section, entitled "Computer Traffk Characteristics," contains two papers coauthored by E. Fuchs and P. E. Jackson. These early papers statistically characterized the nature of traffic in remote terminal computing networks. Sections 2 and 3 contain one and two papers dealing, respectively, with "Error Control Techniques" and "Modems." The first one examines error statistics on telephone channels and surveys applicable error control procedures. The latter section offers a good blend of theory and practice with a tutorial paper on modulation techniques and a survey of the Bell System line of modems.
The editor's own significant contributions to "Statistical Multiplexing" make up Section 4. The four papers in this section deal with the analysis and design of asynchronous time division multiplexors, which have become recent additions to many vendors product lines.
"Packet Switching via Satellites," the subject of the next section, essentially deals with the statistical multiplexing of satellite channels.
These three papers describe and analyze packet switching techniques for satellite channels. A conceptually simple terrestial packetswitching technique popular in the literature several years ago is addressed in Section 6 on "Loop
Systems." The first three papers describe different loop system architectures, whereas the last paper in the section is a comprehensive analytical study of loop system performance. Section 7, "Examples of Computer Communications Networks," was intended to provide a survey of several of the computer communication networks which have been either proposed or installed. The 8 papers in this section describe the ARPA, NPL, ALOHA, and CYCLADES networks and include a survey paper on remote terminal networks.
The largest section in this book is Section 8, entitled "Computer Network Design Considerations." There are 14 papers in this section which deal with a very wide variety of problems encountered in computer network design. It is this reviewer's opinion that the section covered too broad a range of problem areas and could have been restructured. A paper on the computer-to-network interface and two on line control procedures could have formed a separate section. The paper on a data base system for network design could have been omitted. The remaining papers are excellent contributions dealing with the analysis and confmration of computer networks. However the section should have contained a paper on the concentrator location problem, which is of great importance in network design.
The next two sections deal with the ARPA computer network. In Section 9, there are two papers on the IMP (Interface Message Processor) and one on the TIP (terminal IMP). Section 10 contains two papers on resource sharing and two on protocols in packet switching networks. "Distributed Data Base Design Considerations" is the subject of Section 11. Two of the papers dealing with modeling are the editor's own contributions. The other paper deals with problems in the design of distributed data bases.
A comprehensive survey paper on computer network reliability leads off Section 12. Although this survey was published in 1972, it is still relatively current except in the area of computer network reliability evaluation, treated in the second and last papers of this section. This problem area has received a great deal of attention from many researchers in recent years.
Section 13, entitled "Computer Communications Security,:' contains three papers on cryptography for computer communications. The fourth paper deals with data security requirements in centralized and distributed computer networks.
The last two sections of the book represent a distinct change from the preceding ones. Whereas the sections outlined above essentially deal with the analysis and design of computer communication networks, Sections 14 and 15 predominantly cover regulatory issues and available common carrier facilities, services, and tariffs which must be understood by the network designer.
In summary, due to the large number of fundamental papers and references contained in this book, it is essential to the personal library of anyone who plans to do research in the computer communications fxld. The book is also suitable as a text for a graduate level course on computer communications.
1977.
Reprinted from the IEEE Transactions on Communications, January The reconstruction of spatial images has been a long-held dream. When holography was developed, many people believed that the answer ftaally had been found. Due to inherent technical limitations, however, holography has not yet become a practical imaging technique. On the other hand, we cannot ignore the technical advantages of older techniques such as lens-sheet picture, and projection-type displays. P r a samably, the most promising direction for future development of threedimensional imagjng techniques may be found in a combination of these various old and new techniques. About one-half of the book deals with nonholographic techniques and the other half with holographic techniques. Chapters 4-6 descrii in detail the theories and applications of three basic techniques: lens-sheet threedimensional pictures, projectiontype three-dimensional display, and holography, respectively. The preceding three chapters and the following three chapters are dwoted to more general discussions: Chapter 1 i s an introduction; Chapter ,2 a short description of the history of three-dimensional imaging techniques; and Chapter 3 descriis the physiological and psychological aspects of three-dimensional sensation (depth perception) in humans. Chapter 7 discusses the quantity and redundancy of information contained in a three-dimensional image and the methods for reducing that redundaxi cy.
BOOK
The discLssion in this chapter gives a theoretical DS~S for mee-
